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Cities, as primary centers of social, economic, and cultural activities, are facing
challenges such as air pollution, global warming, and reduction of green spaces today.
One notable solution to confront such challenges is the utilization of roof gardens and

Received: green facades. Considering the geographical location and environmental issues of
2024/06/09 urban areas, the use of roof gardens and green facades is considered a significant
Accepted: innovation. This research aims to examine the role of roof gardens and green facades,
2025/02/09 their benefits, and barriers to their use in sustainable urban development with a focus
pp: on residential complexes. Additionally, strategies to enhance the utilization of this
113-145 innovation in Tehran are proposed. This research was conducted using a descriptive-

analytical method and utilizing relevant literature and documents related to roof
Keywords: gardens and green facades and their application at various levels. Additionally, field
Green Roof, studies and distributed questionnaires were used to collect empirical data from
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residential complexes. The use of roof gardens and green facades in residential
complexes has environmental, economic, and social benefits. Environmentally, these
technologies contribute to improving air quality, regulating temperature, and
increasing biodiversity. Economically, they can lead to energy savings and increased
property values. Socially, green spaces can enhance the quality of life by providing
beautiful landscapes and recreational areas. Roof gardens and green facades are
instrumental in fostering sustainable urban development. By purifying air, mitigating
global warming effects, and conserving energy, they elevate the living standards of
urban residents. Despite initial investment hurdles, strategic long-term planning can
surmount adoption barriers, ensuring widespread implementation and delivering
lasting benefits for urban communities, thus advancing sustainability and enhancing
overall quality of life.
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In recent years, as cities have undergone
significant urbanization and experienced a
surge in population growth, they have
emerged as pivotal centers of human
activity. However, the rapid expansion and
development of large urban areas have
brought about a host of challenges,
including air pollution, diminished green
spaces, and escalating temperatures, which
have had adverse effects on the well-being
of city dwellers. Extensive studies have
underscored the pivotal role of roof gardens
and green facades in addressing these
challenges by mitigating air pollution,
enhancing indoor air quality, combating
urban heat island effects, promoting
biodiversity, and bolstering building
insulation.  Moreover, these  green
interventions have been associated with
notable economic benefits, such as energy
conservation, heightened property values,
and reduced maintenance expenses. From a
social standpoint, the integration of roof
gardens and green facades has the potential
to elevate overall quality of life, foster
mental wellness, cultivate green communal
areas, and augment psychological
resilience.

Contemporary green systems not only
encompass traditional green building
facades and coverings but also incorporate
evolving technologies like green roofs and
green facades to optimize durability and
efficacy. While these systems are often
utilized for their aesthetic appeal within
urban landscapes, they also serve to
optimize plant performance for functional
building purposes. Furthermore, green
systems can serve as integral components of
sustainable urban and  architectural
redevelopment strategies.

Recognizing the critical role of urban green
spaces in enhancing environmental
conditions and enriching the lives of city
residents, this study seeks to explore the
transformative potential of roof gardens and
green facades as innovative solutions for
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urban green space development and the
attainment of sustainable development
objectives in residential complexes. Roof
gardens and green facades represent
cutting-edge and sustainable approaches to
addressing  environmental  challenges
stemming from urbanization. In today's
context, Tehran, with its burgeoning
population exceeding 12 million and rapid
urban expansion, stands as one of the
world's most populous cities. Nonetheless,
it continues to grapple with issues such as
air pollution, dwindling green spaces, and
declining quality of life for its residents. In
light of these challenges, the utilization of
roof gardens and green facades to enhance
the living conditions of Tehran's residents
emerges as a critical imperative. Thus, this
research endeavors to delve into the
multifaceted role of roof gardens and green
facades in fostering sustainability within
residential complexes.

This research examines and evaluates the
impact of roof gardens and green facades as
one of the effective factors in urban
sustainability to enhance the quality and
desirability of spatial environments in
residential complexes for improving
environmental conditions. In the theoretical
framework discussion, a transparent text
clarification method and content analysis
are utilized to examine relevant texts
concerning the concepts of roof gardens,
green facades, and sustainable design.
Definitions and concepts related to the
research  topic are scrutinized and
presented, followed by an analytical and
comparative approach using space users'
opinions to deduce final conclusions and
categorize and evaluate spatial desirability
criteria. In this regard, a comparative
analysis of several residential complexes is
conducted, and questionnaires are
administered to residents of selected
samples. Efforts are made to categorize and
identify  spatial  desirability  criteria.



115

Subsequently, an analytical-comparative
method is employed to compare four
residential complexes, two with desirable
environments featuring roof gardens and
green facades and two without.

Utilizing roof gardens and green facades in
residential complexes yields a trifecta of
environmental, economic, and social
benefits. Environmentally, they enhance air
quality through natural filtration processes,
moderate temperatures to combat urban
heat island effects, and promote
biodiversity within urban landscapes.
Economically, these green technologies
result in significant energy savings by
reducing the need for artificial cooling and
heating, while simultaneously increasing
property values due to their aesthetic appeal
and sustainability features. Socially, the
creation of green spaces fosters a sense of
community by providing residents with
serene and inviting areas for relaxation,
recreation, and  social interaction.
Moreover, these green spaces contribute to
mental and physical well-being, offering
residents an escape from the hustle and
bustle of urban life and promoting a
healthier lifestyle. Therefore, the utilization
of roof gardens and green facades in
residential complexes emerges as a holistic
solution to address contemporary urban
challenges while simultaneously enhancing
the overall livability and sustainability of
urban communities.

Roof gardens and green facades serve as
multifaceted contributors not only to the
enhancement of environmental quality and
the advancement of sustainable urban
development but also to the promotion of
sustainability within residential complexes.
These green technologies play a crucial role
in ameliorating environmental conditions
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and uplifting the living standards of
residents, thereby fostering the creation of
healthy  and  enduring  residential
environments. The integration of more
green spaces within residential complexes
offers residents pleasant and serene
surroundings, fostering social interactions
and bolstering community cohesion.
Additionally, these technologies contribute
to improving the financial and economic
well-being of residents by enhancing
property values and decreasing
maintenance expenses. Consequently, roof
gardens and green facades are indispensable
for the sustainability and longevity of
housing, enriching the quality of life for
residents within residential complexes.
Moreover, their incorporation not only
enhances the visual appeal of residential
structures but also instills a sense of
environmental  responsibility ~ among
residents, motivating them to adopt
sustainable living practices. Thus, roof
gardens and green facades serve as integral
elements in the establishment of vibrant,
resilient, and sustainable residential
communities, catering to the needs of both
present and future generations.
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